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ABSTRACT 
 

In this study, we evaluated the effects of parity on different reproductive parameters including gestation length (GL), 

litter size (LS), litter birth weight (LBW), mean individual birth weight (MBW), and number of born dead piglets per 

litter (BDP) in Landrace x Yorkshire sows. Data was collected from 773 litters born from 773 sows raised on one farm 

in Northern Vietnam. Based on parity number, sows were categorized into 5 groups, i.e., 1, 2, 3-5, 6-7, and >7. One-

way analysis of variance tests was used to compare the GL, LS, LBW, MBW, and BDP among the 5 groups. Results 

showed that parity significantly affected all the studied reproductive parameters. GL was longest in parities 1 and 6-7 

(P<0.05). LS, LBW, and MBW were lowest in parity 1 (P<0.05) and remained stable in the later parities. BDP increased 

when the parity increased with the lowest value in parity 1 and highest values in parities 6-7 and >7 (P<0.05). This result 

enriches the understanding of the effect of parity on reproductive performance and may contribute to the management 

and culling strategies on farms to maximize the farm’s benefit. 
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INTRODUCTION 
 

Farm benefit largely depends on the sows’ 
reproductive performance which includes a wide range of 
parameters such as the total number of piglets born, the 
number of piglets born alive, and the number of piglets 
weaned per sow per year (Koketsu et al. 2017; Klimas et 
al. 2020). In recent decades, LS, perhaps, has been the most 
improved reproductive parameter due to the improvement 
in genetic selection, nutrition, and management (Koketsu 
et al. 2017). Several studies reported that LS increased from 
parity 1 to parity 5 or 6 and then decreased (Bratte et al. 
1997; Imboonta and Kuhaaudomlarp 2012). Other studies 
found that LS in parities 3-5 was similar to that in parities 
6-8 (Milligan et al. 2002) or LS in parity 1 was similar to 
that in parity 4 (Carney-Hinkle et al. 2013). Dissimilarity 
in results among studies may be due to the difference in 
breeds, nutrition, management, and culling strategies. 

The selection of highly prolific sows increased LS but it 

reduced birth weight (BW) and increased stillbirth rate 

(Rangstrup-Christensen et al. 2017; van den Bosch et al. 

2022). The effect of parity on BW is controversial. Some 

authors reported that BW in parities 2-4 was higher than 

that in parity 1 (Carney-Hinkle et al. 2013; Lavery et al. 

2019; Nuntapaitoon et al. 2020; Segura et al. 2020). 

Other authors demonstrated that parity had no effects on 

BW (Wientjes et al. 2012). Similarly, different studies 

reported inconsistent associations between stillbirth and 

parity. Many studies showed that stillbirth rate was 

positively associated with parity (Vanderhaeghe et al. 

2010; Vanderhaeghe et al. 2011; Pandolfi et al. 2017; 

Nam and Sukon 2020a). Other authors found that the 

stillbirth rate was high in the first parity, reduced in the 

second parity and increased in later parities (Nam and 

Sukon 2020b).  
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The understanding of the effect of parity on 
reproductive performance will contribute to the 
management of sows and maintenance of an ideal herd 
structure for maximizing farm benefit. Therefore, in this 
study we aimed to evaluate the effects of parity on different 
reproductive parameters including GL, LS, LBW, MBW, 
and BDP in Landrace x Yorkshire sows. 
 

MATERIALS AND METHODS 
 

Ethical Approval 
All the procedures used in this study were routinely 

conducted on the investigated farm, therefore, the ethical 
approval was waived from the Committee on Animal 
Research and Ethics, Faculty of Veterinary Medicine, 
Vietnam National University of Agriculture, Vietnam. 

 

Animals and housing 
This study used the data collected from 773 Landrace x 

Yorkshire sows raised on one farm in Northern Vietnam 
between October 2022 and February 2023. The studied farm 
has a capacity of 2400 breeding sows. These included sows 
born to 773 litters with 10522 piglets. Vaccines against 
porcine reproductive and respiratory syndrome, classical 
swine fever, foot and mouth diseases, pseudorabies and 
circovirus. Deworming was conducted twice per year. Each 
sow was kept in a separate gestation crate and farrowing 
crate which were in a similar size. During sows’ gestation, 
they were fed 1.8-3.5kg per day and received water ad 
libitum. Fans, sprinklers, and infrared light were used to 
control the temperature in the gestation and farrowing 
rooms. The temperature in the pregnant and farrowing rooms 
was about 17-28°C. Both rooms were lit about 10h per day, 
but during the farrowing days, the farrowing room was lit 
24h per day. The humidity in both rooms varied between 70-
80%. Sows were kept in individual crates which were about 
60x220cm in both pregnant and farrowing rooms. Pregnant 
sows were moved to farrowing rooms about one week before 
farrowing. Sows were fed 1.0-1.5kg/day from day 112 of 
gestation. On farrowing day, sows were not provided with 
feed. After farrowing, the feed level was gradually 
increased to meet the requirement of the sows which was 
usually 6kg/day at day 6 postpartum. All sows were 
administered with amoxicillin trihydrate (Hitamox LA, 
15mg/kg, Thainaoka, Thailand) and oxytocin (Oxytocin, 
20IU, Hanvet, Vietnam) postpartum for about 3-5 days. 

 

Data collection and definition 
Parity numbers were collected from the sow card. GL 

was calculated as the period from the first insemination to 
farrowing. LS (born alive piglets, stillbirths and mummies) 
and the BDP (stillbirths and mummies) per litter were 
recorded. LBW was the pooled weight of all piglets born to 
a given litter which were weighed at the same time using a 

digital scale. MBW was calculated by dividing LBW by the 
LS of a given litter. During farrowing sows might be 
injected with oxytocin or assisted with fetal removal 
manually, however, this information was not recorded. 

 

Statistical analysis 

Descriptive statistics including mean, standard 

deviation, percentage, and 25th percentile were used for the 

calculation of various values of different reproductive 

parameters. To study the effect of parity on different 

reproductive criteria, parity was partitioned into 5 groups, 

i.e., 1, 2, 3-5, 6-7, and >7. The effect of parity on GL, LS, 

LBW, MBW, and BDP were analyzed using the analysis of 

variance (one-way ANOVA) in the Statistical Package for 

the Social Sciences (IBM Corp. Released 2013. IBM SPSS 

Statistics for Windows, Version 22.0. Armonk, NY: IBM 

Corp). When the P value was less than 0.05 the difference 

was considered significant. 

 
RESULTS 

 

The GL varied between 110 and 126 days averaging 

115.76 days. About 7.8% of sows had a GL shorter than 114 

days, 87.1% of sows had a GL of 114-118 days, and 5.2% 

of sows had a GL than 118 days. The most frequent GL was 

115 days (23.0%) and then 116 days (20.7%). The smallest 

LS was 2 and the largest one consisted of 24 piglets. Sixteen 

percent of sows had a LS of 2-10, 64.8% of sows gave birth 

to 11-16 piglets and the rest (19.1%) had a LS of 16-24. On 

average, the LS was 13.61±3.59 piglets/litter. The average 

LBW was 18.98±5.20kg varying from 4.4 to 34.58kg. The 

25th, 50th, and 75th percentiles of LBW were 15.6, 18.9, and 

22.3kg, respectively. The MBW of piglets was 1.39±0.23 

kg. The 25th, 50th, and 75th percentile of MBW was 1.25, 

1.36, and 1.54kg, respectively. On average, about 0.89 

piglets were born dead per litter. Forty-four percent (44.0%) 

of litters had at least 1 stillborn and/or mummified piglets of 

which 50.9 and 25.6% litters had 1 and 2 stillborn and/or 

mummified piglets, respectively.  

Parity had significant effects on all the studied 

reproductive parameters including GL, LS, LBW, MBW, 

and BDP. The GL of sows in parities 2 and 3-5 was shorter 

than that in parities 1 and 6-7 (P<0.05). LS in parity 1 was 

smaller than those in other parities (P<0.05). No significant 

difference in LS among sows in parities >1 was detected. 

Parity 1 sows had the smallest LBW in comparison with 

sows in other parities (P<0.05). LBW was not significantly 

different among sows in parities >1. Similarly, MBW was 

smallest in the piglets born from parity 1 sows. No 

difference in MBW of the piglets born among sows in 

parities >1 was found. The BDP was lowest in parity 1, and 

highest in parities 6-7 and >7 (P<0.05) (Table 1). 

 
Table 1: Effects of parity on gestation length, litter size, liter birth weight, mean individual birth weight, and number of born dead piglets 

per litter 

Parameters Parity=1 (n=177) Parity=2 (n=123) Parity=3-5 (n=237) Parity =6-7 (n=155) Parity>7 (n=81) 

GL (day) 116.01±1.94a 115.51±1.51b 115.53±1.77b 116.01±2.10a 115.86±2.10ab 

LS (piglets/litter) 12.37±3.05a 13.72±3.74b 14.21±3.63b 14.04±3.71b 13.60±3.57b 

LBW (kg) 16.81±4.86a 19.42±5.03b 19.95±4.87b 19.78±5.48b 18.69±5.28b 

MBW (kg) 1.32±0.17a 1.43±0.23b 1.42±0.24b 1.42±0.25b 1.39±0.19b 

BDP (piglets/litter) 0.53±1.02a 0.89±1.62bc 0.83±1.30b 1.23±1.93c 1.22±1.67c 
a,b,c Within the same row, a mean with different superscripts indicated a statistical significance (P<0.05); GL: gestation length; LS: litter size; 

LBW: litter birth weight; MBW: mean individual birth weight; BDP: number of born dead piglets per litter. Data are presented as mean ±SD 
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DISCUSSION 

 

This study evaluated the effect of parity on different 

reproductive parameters in Landrace x Yorkshire crossbred 

sows and showed that parity had a significant impact on 

GL, LS, MBW, LBW, and BDP. 

Previous studies reported inconsistent findings on the 

effect of parity on GL (Bratte et al. 1997; Imboonta and 

Kuhaaudomlarp 2012; Yang and Jeon 2019; Segura et al. 

2020). Segura et al. (2020) found that the average GL from 

parity 1 to parity >5 varied from 114.4 to 115.0 without 

any significant difference. By contrast, Yang and Jeon 

(2019) observed the longest GL in parity 6-9. However, 

the results by Yang and Jeon (2019) might not reasonably 

represent other sow populations because that study 

consisted of only 20 sows and the biggest LS in the first 

parity contrasted to widely known increased LS with 

parity in pig (Koketsu et al. 2017). In another study, Bratte 

et al. (1997) found that GL was longer in the parity 5-6 

than in the parity 2. The results of the present study were 

partly in line with that of Imboonta and Kuhaaudomlarp 

(2012) who documented that the GL was longest in the 

first parity. However, in that study, the GL in parity 2, 3, 

4, 5, and ≥6 was very close together. The longer GL in 

parity 1 in comparison with that in parities 2-5 found in the 

present study might be explained via the unproportionately 

association between GL and LS (Imboonta and 

Kuhaaudomlarp 2012; Yang and Jeon 2019; Bumpenkul 

and Imboonta 2021). Such an association also existed in 

the present study (Pearson’s correlation=-0.104, P=0.004). 

LS positively correlated with estrogen level during the last 

3 weeks of gestation. Because ovariectomy did not 

decrease the estrogen level in pregnant sows (Fèvre et al. 

1968), it was suggested that the estrogen originated from 

the placenta (Fèvre et al. 1968; Ellendorff et al. 1979). 

Meanwhile, the placental weight was strongly correlated 

with LS (r=0.7) (Vernunft et al. 2018). Therefore, the 

larger the LS the heavier the placenta and the more 

estrogen was produced. During late gestation, estrogen 

level was negatively associated with progesterone level 

(Martin et al. 1977). As a result, at the prepartum stage, a 

sow with a larger LS in parities 2-5 might have a greater 

estrogen level and a smaller progesterone level which 

might shorten her GL. Nevertheless, the proposed 

mechanism could not explain the increased GL in parities 

6-7 in comparison with that in parity 2-5. Uterine 

contraction is known to decrease with age in both women 

and animals (Main et al. 2000; Elmes et al. 2015). 

Therefore, long GL in the parities 6-7 may be due to 

weaker contraction of uterine tissue resulting in late 

opening of cervices in these sows.  

The smallest LS in the 1st parity and peak one in 

parity 3-5 found in this study were in agreement with 

many other previous findings (Bratte et al. 1997; 

Škorjanc et al. 2007; Schwarz et al. 2009; Nuntapaitoon 

et al. 2020; Klimas et al. 2020). Some others reported a 

nonsignificant effect of parity on LS (Carney-Hinkle et 

al. 2013; Segura Correa et al. 2013). LS may be 

influenced by many factors such as ovulation and 

fertilization rates, quality of oocytes and sperms, time of 

insemination, uterine nursing capacity, placental 

efficiency, nutrition, diseases, and management. On one 

hand, among the abovementioned factors, the intrinsic 

ones such as ovulation rate, uterine size, and placental 

efficiency may be parity-dependent. The ovulation rate 

in gilts is inferior to that in sows (Foxcroft et al. 2006; 

Kemp et al. 2018). When the parity increased the sow’s 

body weight also increased (Vernunft et al. 2018), and 

the body weight of the sows positively correlated with 

the uterine length (Tummaruk and Kesdangsakonwut 

2014). In women, the uterine size increased with the 

increased parity (Benacerraf et al. 2010). Furthermore, 

placental efficiency was found to increase with parity in 

lambs, mares, and alpacas (Wilsher and Allen 2003; Dwyer 

et al. 2005; Bravo et al. 2009). These findings suggested 

that the pigs’ uterine size and placental efficiency might 

also increase with the parity. The increase in the ovulation 

rate, the size of uterus, and the efficiency of the placenta 

contributed to the increased LS in multiparous sows in 

comparison with primiparous counterparts. On the other 

hand, the increase in LS with parity may be due to the 

selection and culling of the sows after each parity in 

which sows with low LS are at a higher risk of being 

culled (Segura-Correa et al. 2011; Lucia et al. 2000). 

Effects of parity on MBW, LBW, and BDP found in 

this study were in a similar pattern. Carney-Hinkle et al. 

(2013) found a higher MBW and LBW in parity 4 in 

comparison with that in parity 1. A quadratic association 

between parity and piglet BW was observed by 

Nuntapaitoon et al. (2020) in which the BW increased from 

parity 1 to parities 2-4 and decreased in parities 5-6. 

Škorjanc et al. (2007) reported a negative correlation 

between parity and piglet BW. Stillbirth also increased with 

an increase in parity (Vanderhaeghe et al. 2010). The 

lowest LBW and BDP in parity 1 seemed to be attributable 

to the smallest LS in parity 1. However, the lowest MBW 

in parity 1 might be due to a lower placental efficiency in 

this group as discussed above. Another potential reason 

was that gilts had not got their full corporal development at 

their first gestation, and energy intake during this period 

was partitioned into both pursuing maturity and nurturing 

fetuses (Whittemore 1996). Regarding the positive 

association between the BDP and parity, the positive 

association between parity and farrowing duration 

(Björkman et al. 2017) might be an explanation because 

farrowing duration has been known to increase the risk of 

stillbirths (Nam and Sukon 2020a; Lanh and Nam 2022). 

 

Conclusion 

In conclusion, the present data indicated that parity had 

significant effects on GL, LS, MBW, LBW, and BDP. 

Parity 1 sows had longer GL and lower LS, LBW, MBW, 

and BDP when compared to multiparous sows. This result 

enriches the understanding of the effects of parity on 

reproductive performance and may contribute to the 

management and culling strategies on farms to maximize 

the farm’s benefit. 
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